Necessary and sufficient conditions are given for an infinite matrix to be almost Schur and almost strongly regular in left amenable semigroups.
1. Introduction. In [7] the author discusses various methods of matrix summability in amenable semigroups. In that paper, sufficient conditions were given for an infinite matrix to be almost Schur and almost strongly regular. Examples were given to show that the conditions are not necessary. Recently, P. Schaefer gave necessary and sufficient conditions for an infinite matrix to be almost strongly regular for the additive semigroup of positive integers [8] . This was also obtained by Howard T. Bell via a different approach [1] . In this paper, we give necessary and sufficient conditions for an infinite matrix to be almost Schur and almost strongly regular in certain amenable semigroups.
Preliminaries.
We shall freely use notations and definitions in [7] . Recall that a semigroup S is left amenable (LA) if the Banach space of all bounded real-valued functions on 5 with the sup norm, m(S), has a normalized positive left translation invariant linear functional. If 5 is LA then a function fe m(S) is said to be left almost convergent to k if <f>(f)=k for every LIM </>. We shall denote the set of all left almost convergent functions by F, and write / lac to k to mean / left almost converges to k.
By an infinite matrix A = (A(s,t)) on 5, we shall mean a real-valued function on 5x5. If A is an infinite matrix on 5 and/ew(5),
Af is the function defined on 5 by Af(s)=T^, A(s, t)f(t), whenever the sum on the right-hand side exists for each s in 5. (See [7] for the definition of the sum.)
If <p is a finite mean, i. We assume throughout that the semigroup 5 contains no finite left ideals.
3. Almost Schur matrices. An infinite matrix A is said to be almost Schur if Afe F whenever/e m(S).
3.1. Theorem.
Let S be a countable LA semigroup. Then the following conditions are both necessary and sufficient for an infinite matrix A to be almost Schur: (3.1.1) Sup, 7, \A(s, t)\<oo. Moreover, Af lac to T, a,/(i).
Proof. Assume that A is almost Schur and that, for each fem(S),
Af lac to y, ottf(t). Then (3.1.1) follows from Theorem 3.1 and Lemma 4.1 in [7] . That (3. Suppose now that (3. 4. Almost strongly regular matrices. An infinite matrix A is almost strongly regular if Af lac to /: whenever /lac to k.
Theorem.
Le/ S be a countable LA left cancellative semigroup generated by ß<=5. FAe following conditions are both necessary and sufficient for an infinite matrix A to be almost strongly regular: Let S be a countable ELA semigroup (but need not be ¡eft cancellative). Then the following conditions are both necessary and sufficient for an infinite matrix to be almost strongly regular: (4.3.1) Sup, 2Mis,t)\<oo. Proof.
That the conditions are sufficient was proved in Theorem 7.3 in [7] . To show that they are necessary we shall only check (4.3.3) since the other two are easy. Let, then, {tm} be a sequence of point measures converging to left invariance in norm. That such a sequence always exists follows from Theorem 3 in [3] and Lemma 5.1 in [6] . Now by Proposition 4.4 in [7] , \s~asfe C\(K) for every/e m(S). Hence, using Theorem 8 in 
